Dynamic Aspects of Design Cognition: by Visser, Willemien
HAL Id: inria-00071439
https://hal.inria.fr/inria-00071439
Submitted on 23 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
Dynamic Aspects of Design Cognition:
Willemien Visser
To cite this version:
Willemien Visser. Dynamic Aspects of Design Cognition:. [Research Report] RR-5144, INRIA. 2004.
￿inria-00071439￿
IS
S
N
 0
24
9-
63
99
ap por t  
d e  r echer che 







	
































	










  



!"#$%$%&$'($&(!

&# &($()&$'($&(!)*+,+-.)/0-.	%1#23$4
""5%&673-489..--)""$&5673-489.08
QuickTime™ et un
décompresseur TIFF (LZW)
sont requis pour visionner cette image.




	
			
	
		


  -

%:)
!;<=&>#?*<&?!@1!
,&A!	

55&!#$%$%B.-)C--95?



%!2!#&5!$&?!@@>5&!&#?<D&$(?&#@#(1$&#($!#
$!@!$!(1 5!# 5&D&< #(!#?5&A$!+ !5!!
D&$&?!@#$5!@&#&D#?!%!<&!%&%#<D(!%&((#!#?&D
#?< # & !%&!% %#< &DD ! !&5&5>%&>% !&( ($%E&>#? 
&# !& #@$ #($!& #5$!$&D5&D&#?+% !2!  5$1$&C
$#>!%#1$5$!&D#?F!%!<!D&$(&!%$!@!15!#;1#C
?< 5$1 !% $&?!@ 5&$ #G& !!? !%1 (F !% !%>!% !!$
5$!+$!&-5!!%$$$&?!@@>5&!&#?<!%!<!%1;&$C
D&!&C5&$? 3,4 55&$%< 5!#;1;!+&+$!& D&$(&
!%!!@!&!%,55&$%D&#?<++!%H!(!@!1H3455&$%<1
5!#;1
&#$%I+$!&!%#@&&D!%!2!+!5!($#
$!'(>!%5$!!&;&!%,#55&$%<#$&5!#!?!!%!>&
55&$%!&&(&>$&?!@1&!##1$55&$%!&#?+
 &?!@#?!(#<
?$!@!1<
?&#<#@#(#?<&?C
!@ 51$%&&?1< ,&; &@?< 1;&$ D&!&C5&$?< !(!@!1< ;! +
&
 
- 	 H&?!& J &&5!&  
?H C &$'($&(! *+,+-. C /0-.	 %1 #2
3$4) + K +D





	
!"
					
#$	""	%	
		


&$"$!2!#&5!(5&!#@($&?!D($&$5!&<$!!(#$!C
@!"#@#($&#(!DD$!@!##5&A!#$&$5!&#(!!5&DC
&+  5"! #""! 5&((&#:#$5!D #  $&$5!&'(< #L(5!<
$&!;(M$&5"%&#$&$5!&!<#L(!5!<D&(!#""!M$(2'(
@(!(!$!15#$&$5&(#"@&55D&!&!5!'(#$&$5C
!(5&D&+L!"5!$((25$!#1'(# $&$5!&F
$L!CMC#<M  L$!@!" !'(L ! N(@ DD$!@! 5 # $&$5!(< &C
!!5&$(!!!"?$&?!D'(L(!!F5(!O!'(L(25$!!!'(+	
$!&-5"!5&!#@($&?!D$'(($&$5!&<$L!CMC#L55&$%#(
!!! 1;&'(# LD&!& 34< 5"!"5;!+&	$!&
!&#(! L55&$%'( $&!!(  5$5 !!@ M L55&$%  #  $&$5!&<
$L!CMC#L55&$%H!("H34<5"!"5$5!5
&#$%I+	$!&
!5!$!#(!2!+5"!#($!#$!'(((A!#55&$%
!<! $&5:!! !:?#&!55&$%$&?!@#1'(#$&$5C
!&+
$!(#$&?!@#$&$5!&<$!@!"#$&$5!&<&#:#$&$5!&<
&$5!&#@#(<,1$%&&?$&?!@<"&(!&#5&;:<!!1;&C
'(#LD&!&<$!&!&?!&!("<;!+&
  
!"#$%$%&$'($&(!

&# &($()&$'($&(!)*+,+-.)/0-.	%1#23$4
""5%&673-489..--)""$&5673-489.08

		

-!&#($!& +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++.
-+- (!!&D!%55 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++.
-+ &51E+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
-++- $!@D&$(&$&?!@5$!&D#? +++++++++++++++++++++++++++++++++++++++++++++++++++9
-++ 
?!15&D5&;&@?$!@!1 ++++++++++++++++++++++++++++++++++++++++++++++++++++++9
-++ !D&$&?!@&#&D#?+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
-++ &$(&!%H1!?H&D#? +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
-++. &$(&!%$!@!1+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
-++9 &$(&#@#(#? +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
-++/ P$#? ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
-+ &#&D#? +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
-++- ,$5!@##$5!@&# +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
-++ !?&##5&$&#+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
-++ &D&!?!%#DD!&#+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
-+ &%!&$5&! ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
-+. (5$#?!(#!?$ +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-.
-+9 ,1#D!& ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-.
-+9+- 
D!&!%#&&DH5&;&@?H +++++++++++++++++++++++++++++++++++++++++++++++-.
-+9+ 
D!&!%#&&DH#!$&$!&H++++++++++++++++++++++++++++++++++++++++++++++++++
 %$$1;&$D&!&C5&$?3,455&$%!&#? +++++++++++++++++++++++++
+- (!&D!%$!&++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ &L$%&#?++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ &LD>&ED&#?6$$&D!%!D$+++++++++++++++++++++++++++++++++++++++++++.
++- >&!5&L$&!;(!&!&,#?!%&1++++++++++++++++++++++++++++++++9
++ 
DD!!!!(#>!%5$!!&&L#?D>&E++++++++++++++++++++++++++9
+ &L#D!&&D#? ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+. 
?5&;6HC!($!(#H5&;Q++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+9 
?$!@!1+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
+9+- 
?!15&D$&?!@$!@!1!%!%5&D&!!(++++++++8
+9+ 
?H!D$?H ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
+9+ 
?1;&$D&!&C5&$?5&;C&@?$!@!1+++++++++++
+/ &$(&+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
 !!@ !& !% 1;&$ D&!&C5&$? 55&$%+&$(& !%H!(!@!1H
55&$% +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+- (!&D!%$!&++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ !!@@>&%($&?!@$!@! +++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ &?!@?&&$$#!(!@!1 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ H1;&$D&!&,&$?H3,4@+H!(!@!1H34#;! ++++++++++++++++
++- %!!(Q+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
++ %!H1;&HQ+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++.
++ %!H!(!@!1HQ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
++ >&$!$#!$!&6#&!!&@+!5!!&#$&?!&@+#$!
5$5!&9
+. !(!@!1##? ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
+.+- $%I++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
+.+ *($$ ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+.+ P&++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
+9 !(!@!1#5?+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
+/ !%!!@55&$%!&#?++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
    

+0 &$(&+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 (55&$%!&#?+!?!?#$&5!?;&!%,#55&$% ++++++++++
+- (!&D!%$!&++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ 
$(&&D!%$$1;&$D&!&C5&$?55&$% ++++++++++++++++++++
++- #!!?!%5$D$!1&DC#D#5&;#!%&@? +++++++.
++ #!!?!%&&D5&;5!!&;(#?+++++++++++++++++++++++++++8
++ #!!?!%&&DH&#!!$HH5H +++++++++++++++++++++++++++++++++++.-
++ @!!?!%&&D5&;#$&5&!&++++++++++++++++++++++++++++++++++++++++++.
++. @!!?!%&&DC#1 +++++++++++++++++++++++++++++++++++++++++++++++..
++9 @!!?!%&&D$% +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++..
++/ &LH&($#H5&!&&$!!2! +++++++++++++++++++++++++++++++++++.9
++0 &$(&$&$?!%,55&$% +++++++++++++++++++++++++++++++++++++++++++++++++++++++++.0
+ 
$(&&D!%!(!@!155&$%+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++.8
+ &D&!?,#55&$% ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
+. 
D!&&D#?#&(55&$%+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
+9 
?5&;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
+9+- 
?5&;5&;!15&&? +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9
+9+ C#D# ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++9/
+9+ ;?(!1+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+9+ &52!1 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+9+. &!!&#?&(!& ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/-
+9+9 @!D$!&1<!%!%('(<$&$!&(!&++++++++++++++++++++++++++++++++/
+9+/ 5$!&D#?5&;&(!&++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+9+0 (!1&D#?5&;&(!& +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/
+/ 
?$!@!1+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/9
+/+- 
?!15&D$&?!@$!@!1!%!%5&D&!!(+&
##!&!&!%,55&$%+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/9
+/+ 
?H!D$?H<;&!%?!&#@(!&&D&(!& +++++++//
+/+ !@!1 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++//
+/+ ,&;C5!!& $&!($!&< &(!& ?!&< # &(!&
@(!& ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++/0
+/+. ?E&>#?&D#DD!!156#&#;!$!&@ +++++++++++++++0
+/+9 ?5!!&&D#DD!!156@#H@>5&!H++++++++++++++++++++0-
+/+/ $!?#!$E?!&HE#H ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
+/+0 
?!!?+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++0
+0 
?&D5++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
+8 
?&D&D!>+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8
+8+- 5$$&?!@!(#&D&D!>H#?H +++++++++++++++++++++++++++++++++++++++++++++8
+8+ H&D!>#?H5!5&D&!%&D!>#& +++++++++++++++++8.
+8+ &#&D&D!>#?6!%>!D&#!?D$+++++++++++++89
+8+ !%&#D&&D!>#?6!%!$!%&##!($!(#!%&# +8/
+8+. 
?&D+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++8/
+- &$(&+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++88
. &$(& +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++--
.+- ,<<##?++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++--
.+ 
?5&;&@? ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
.+ 
?#D#C5&;&@?+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
.+ 
DD!!15&D#? +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
.+. (55&$%!&#?6$&$(& ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-
9 D$++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-9

	


  .
B.-







   !"#
 '	"	

?5&!!<C5@#?#&&D%($!@!1+&!&1>5&!$!%
&;A$!&D#?<;(!&!D$!#@!DD$?3*!<?$C	!?<JC
R&<-8004<3*1<-8//4<&(!53%"< <J
<5S1C&!%J
1C&!%<-8/84<#<&D$&(<&D!>3
"!<4+%!2!2#?D&
$ 5&! &D @>< ++< ! D&$(& !% !15&D$&?!@5&$# !% !15&D
E&>#?(#;1#?+1# D& !% @>5&!< #?5&A$!$&!!(!5C
!$( !15 &D%
 # @&@  !% $&52$<>%$% &D !!< D!< !&
$&?!@51$%&&?1#$&?!@?&&$<;(!& !&&!%#$5 !%!2#C
?D&&!%@>5&!<($%#?!%&#&&?1<!D$!?$#??
#?#$5+
@D$&?!@1&!#!(#&D#?%@;#@&5#D&!%!C2!&<
@!%<!%(!!!&;$&##&1!%!$!#$$+!%#&C
&D<+?+< !%@$&D$&?!@1&!##?!(#&D$&($&?#
;11(!%&<;(!&!(!%&#&L!%&>?!D!1>!%!%2!?!#!&#!%
$%!%!%#1;#!%D#&D$&?!@#?!(#+T!<(#C
;1D#>!%$&!&!&$&?!@51$%&&?1#$&?!@?&&$+
(!%!2!  !&5!!D&$&?!@#$5!@&#&D#?!%!<&
!%&%#< D(!% &( (#!#?&D #?< #& !%&!%%#<&DD! !&
5&5>!? !& ( ($% E&>#?  &# !& #@$ !% #($!& # !% 5$!$ &D
5&D&#?+%!2! 5$1$&$#>!%5$!&D#?F!%!
<!D&$(&!%$!@!15!#;1#?<5$1!%$&?!@5&$#G&
!!?!%1(F!%!%>!%!!$5$!+%D&<!#&D#$;?!%$&!!
&DE&>#?(#<!%!2!D&$(&!%
&D!%E&>#?+
% !2! D&$( & $  $!@! 5!# 

 


5&A$!+($%(#1?#!##;#&&(%
$

$&#($!#
#(!1+
( )"*

%!2!&?#!%D&&>?>1+%5!&!&#($!%!15
&D #?&# # & %!&$ 5&!< # 5! !>&  &D 51 #DC
!&+%#D!&?@&#!&#($&($&D(#!#?;!>#C
D&#DD!#&+%1$&@!%#&&DH5&;&@?H#H#!$&$!&H+
#$; !%$$ $&?!@@>5&!&#?< !%! < !%1;&$ D&C
!&C5&$?3,455&$%<5!#;1;!+&+"D&$(&!%
!!@ !& !%,55&$% D& #?< ++ !% H!(!@!1H 3455&$%<1 5C
!#;1
&#$%I+'!%#@&&D!%!2!+!#$;!%55&$%!&
#?!%!>%@;#@&5?D&&1&>+!5!($#$!'(
>!% 5$! !& ;&!% , #  55&$%< # $&5! # !?! !% !>& 5C
5&$% !& &( &> $&?!@1 &!# #1$ 55&$% !& #?+ 5$ !!!& 
 
 !% 5$! !&H>H#HH< !%$&@!&#&5!#  !% !2!  !%D&&>?+%!%(!%& 
#D#?@>!%!%(55&!%!%%>!%&!&D%$&?(!%#&&D$&?!@
51$%&&?1#$&?!@?&&$35$1>!%%$&?(&D!%	$%?&(5<
+?+<
"!JR&<-4<H>H>;(#+H H>&;(#!%$$15(;$!&
!1< ++ !& D !& !% (!%& &($? $!& !& $&<& $? (#1%##+!C
5&!$3HH<HHH#HH4>&1;#&5!#!&5!&5&!%!$&?(?%!&!
;>?!&#&+
9    

5#!&&D!>#?<&&D!%#&>%$%>%@;$&#($!?@5$
!(#+  !%
<>#$( !%#DD!55&$% !&#?5!#  !% !2!
#>5&5&&(25&#!&5$#'(!&!&;2#D(!%$%+
(+ ,	

-
&5@&!5&!&D!%!2!!%!>;#$(##!!&<###;D1
!%$!&<&#!&#$#<D5&;<E1(#!#?+
(+( ,"		
	
%!2!<&D$&(<#&L!%#>!%5$!&D@>5&!&#?!%!$&?!@1&C
!#F;;@!#!&H$&?!@H!%!&D!%!2!+
 !%5$!!&!%&;A$!&D#?<!%!<!D$!<>D&$(&5&#($!#?S!%!2!
&!?&?!&2!%#?&D5&#($!&1!3D&#?&D5&#($!&1!$&C
$@#D&H?&&$!@!&H@>5&!<
&(<-888S
&1J
C
&(<-8084+
 #&&!5!$(1###?#($!&&#?!$+
&$(? & $&?!@ 5$! &D #?< !% !2! #& &! # >!% &!& & &$&C
&!&D$!&3&<4+
(+(+ 	

	

5&!&!%!$!!%!2!!%1&D#?5&;&@?$!@!1+C
(#!#? @&E# ;1 !% 55&$%  #(  5! !& !% 5!$(< !$%$  &D
H5&;H!%!#&5!#$&?!@51$%&&?1+!>;5!###$(#!%()

$!&+!$5!?!%(5$&?5!!&##$(&&D&(5&C
!&<>1!!!%!H#?5&;&@?H5$D!&!%D&&>?&55&!&+
5&;&@?<#?&(!!&;&!&&D5&$#(!%!%!&!%2$(!&+
D $&(< #?  &! H&1H 5&; &@?+ &!$# ;&@ #1< #?1 &
@&@&!&#&$&C&!&D$!&F5&;;1D($?$&?!@5$!+5C
$1$&$!@#?!(!&<#?&@&@!$!&>!%&!%5&5<5!$(C
1$&?(#$!+!%!2!D&$(&#@#(1$&#($!##?<!%5$!
$!+
(+(. 	
		
%555!! D&$&?!@&#&D#?<>%$% #$5!@!%!%
5$5!@F#&!1!5#$!@+ !#&&!5!# !&$&5!15$D1($%&#+
& $&5&!  ;?&#!# !%&!% &+ &( &> !(#< !%&?C
!&# ($&5&!%@;5$11###$;# #!+(>&E
%#!&'(D1#?&55&!(!$1&?#$!@!1<%&!<H&55&!(!$H
$!@!1 >%$%(515!$(15&!!&+!%$&5&!'(!%! !%
#1 @;#!; $&5!# # D&#<#!&!%5!@ '( !%! C
$%;!!#+
*D&5!?&(&>55&$%<!%55#$(!%!>&HDH&D&#
!%#& 3!% !>&#&!5#?4< ++ !% 1;&$ D&!&5&$? 3,4#
!%!(!@!1345#?3
&!<-88/4+&C#D#5&;($%#?<D&C
!& 5&$? <  &( @>< &! !1 #'(!+!!@ 5&5&< 5$1 !%&
D&$(? & !(!@!1< %&>@< #& &! 1!  55&5! !%+ % !>&D&#A(#?!
>;#$(#;&>+(55&$%>;!&$&5!#!?!!%!>&!15&D&#C
+
 $!#!%;$E;&#55&$%D&&#?#?+ #&5!#!!%5!D&5C
!? #? &?!& 3 &*! ! +< -800S1C&!%J1C&!%< -8/8S
 
 % !2! #&&! 5&@#  #$(&&D !%#DD$;!>&#< D>&E< # !%&+
%5?5%&15!&E1>&#$&$?&(5&!&!&!%5$!+
	


  /
B.-
 < -800$< -88< -88S %!D#< -8094+ % ;$E;&#&# &D 5&; &@? 
##5$$&D&55&!(!$5&;&@?3<-809<-809;4#<&!$#C
#1<&55&!(&&D!%$!D!(&D#?<$%$!?;&!%!&?!&<
##?L&?!1#E&>#?(+
 &D$&($&$&(&D !% !&# !%F#DD$(! !&!!F'(;(;!>
!>&!15&DE!&#%!%$&&?$@#!1&D!%(!!&#!%1!#!&
!>&!15&D#!C$&$!&!(!&6
• 25!!(!&!%!1&!;5!!@&DHH>&E!(!&3!%&>
%#?4S#
• >&E!(!&3!%HD#H4>%&(!1&!;?1@#+

!5!#>$&&!1D&D#!(#&D#?$!@!<;(!1$%$!C
!&&D#?D#!&!%!!(#&&!%@($%5$;3+?+<&L,
&#4+
!%??#&<$%&D!'(D1!%5$!(#$%&H#C
? !%E?H 3*($%< 5? -88S &< 
&!< J &&R;(?< -88S 
I< -888S
P<-889S&><-80/4<&!#!?(%?!>&E#&D#?!%E?< ++H#?
&?H#H#?!(!&H3E<-88<5+84+
(+( /"	*0

0	
(D&$(?1&>%!5$5!@&#$&#!%H1!?H&D#?<!%!
<!%H51H<H&?$H<&H$&$5!(H!?!%&#!%!#$&5&#?
@H!?H3;&>4+(#D!&&D#?D&$&?!@@>5&!##!!;C
(!$!5$!&!%#D!&##$&<$!@<$&$5!(5$!&D!%$!@C
!1+

*$

+$&&$1&D!%#?5&$%&>!%5&!$
&D $%#@&!# !& !%1 !?+($%1%@%&>!%! !%!(#1&D!C
!@!%($%25@3,<-88/'(&!#,<-8884+@(!%&#@$
5$!?$&$?!%$&5&#?$&!#5&;?+%1DD<+?+<!%!!%D!
.U&D!%#?5&$$&!&!%/.U&@$&!&#!&E!!%5&#($!
3(;;<-88<D#!&(J	(<S%5<-88.4+
 &# !& ; ; !& 2 #DD! 5&; &(!&< !& $&D&! !% @>5&! &D !%
#DD! !E%&#  !%#?5&A$!< # !&!!5&##$&5&< !% !?
%&(# &$$(51 & !+ % $&5&#? (55!  #(!& #  $&! >&(# ;
?1$&5!#D!>#+5$5<!%&&D!%A(!D$!&&D$&$(!?C
?3,<-8884+
(+( /"	*

$&?!@51$%&&?1$&!2!<&(D&$(&!%$!@!1&D#?D!&@&55&C
!&<5$1!%!;!>H!EH#H$!@!1H<>%$%>;#$(#!%(

$!&+
#?C??$&!2!<D&$(&!%$!@!15!!&&!%D$+&!$#;1
*?3-88<5+4<&#!&5&@!%#?5&$<@&(%@;@!C
?!#6
• 5$5!@&#&D!%#?5&$S
• %#;&&E#$!&?($&!?#?E&>#?S
• !%&#!&(55&!5$D$#?$!@!S
• $&5(!C;#!&&+
*?25>%1H!%%@&!%#!%25$!#5$!&!%DD$!@#
!%DD$$1&D!%#?5&$H+%?(!%!HD&$(&!%#?$!@!1!%!%&
!#@;V >&(#;!%&!55&5!55&$%!&5&@#?HF5&!&>
?>!%$&5!1+##!&<*?##<HD&$(&!%#?5&$$$
0    

!%5$!&D!%2!?H+3-88<5+4$&$(&&D%,%+
+!%>&E<*C
?3-8845!5&$C;#<$&5(!R#<#?(55&!1!+
#?C??@+$&?!@C51$%&&?1$&!2!<&(D&$(&!%#?$!@!1D
!&!%&55&!&;!>?&C#D##?!?5$5!@#?5&$&##
!%$!@!1!%!$!(15!#&#!&!!!%$&5&#??&+
!%!&D!%!2!<(5$D#&!%><!%H#?HD#!&3!%&(?%25&
($%  H!(# &D #?H< & H#?  &55&!(!$H4  !% 
 $ 5C
!#;1#?#(?!%>&E&#?5&A$!+H$!(H#?D!&!%#?
$!@!1H1H 5!#;1#? #?5&A$!+%
$ 
!%(&55&#!&!%#?!E&!%?&;#?5&$&!@1;##$5!&
&5$5!&&D#?!%&#&#?5&$+
(+(1 /"		"
	
%5!!2!!$!#!&#@#(#?+%?%!;$&##!D$<&@
@! 55&$%+
? >1 @&@ @5&5F! ! !>&<$!< ##C
?+  5!&D !% D$!<#!$&$? #@#(#?$&!( !&;5!$(1C
@!<#>&!!!%?&(#+
!<@D1#?5&A$!(#!E;1?!@&@?;?(;&D#C
?< ? # &!% 5&5S @ D #$(&< ?&!!&< $&?!@ # &5!@
1$%&!& 51  $($ &  !% ;&!& # $!&&D &(!&<  5&!!
5&5&!&&D#?$!@!1  !%>&E&D? #@#(<5$1#(?#!;C
(!##?3D&&D!>??<+?+=!$%%J<-884+!%H(&D
- 1 !#$51 5$ !(# &D ?? #? P1H 3,%<*#EC
$%(;<JE;?<-8884#@$.!%!H#?5&$#@#(>&E#&!
!&2!!&DW/U<$&5#!&XU&D!>&EH35+84+
 ##!&< @ #(? $&C#?9< $&?!@ $!@!  $&$!@ #?  !%& 5C
!##@#(#?(?!#;1&!%$!@!!%!5$D$!&$&C&5!@>&E
35$1$&C&#!&<$&($!&<?!&D@>5&!<1$%&!&#$&C
D$! &(!&< ?1 !%&(?%?(!!@$!@!4+ #&&! 1@#$ !&(5C
5&!%!$&C&5!&&#D!%!(&D!%!15&;&@?5&$5C
!##?3++<&(!&#@&5!#@(!&5&$43 <-884+
1< !% #@&5! &D 55&5!>&E @&!< ($%  %# # 5@!>&E
5$3$&5(!C4#!##?<'(!%1&D!%!$(!&;!>!%#DC
D! D&&D &? 5!# ;&!% #@#(1#$&$!@1$&#($!#$!@C
!+
(+(2 3		
@ D&D!&! !!#25$!1< !% !#$1 $&?!@#?$%  !&?$
#?&#!%!?$&#?!E#DD!#&3P&<-88S%&J
&<-8/8G-804+%!2!#&5!&!%@>5&!+%(#1?;D&D!%55&$%
!%!!%;&!%5&!!!;!>#?!E#DD!#&#5&C
!!#DD$;!>#?!E#&C#?!E+
 
 #!;(!##?!(!&<@#? @&@#(!&(1<;(!&! !&?!%<  !%
 $&$!@ 5&$+ %1 $1 &(! >C#!# !E !%! %@ ; &$!# ;D&%# !&
!%<#!%15((?&3&!!(;C?&4!%!5$D$!&!%+&D!%&;A$!@!&
5!$5!DD$!15&;!%$&$!@&(!&&D!%5&;
.!%;&D!%5&!&$&$&$!##(?!%(!%&L&;@!&!(##(!130>E4
3,&$&($!&4+
9 $&C#?!(!&<#?5!#@&5 !%&(!& !&?!%6 !%1% #!$?&#
$&!;(!!&$%!!%&(?%!%5$D$$&5!$+%1#&&>!%@1!&?$&!!&D#$!
$&C&5!&&#!&?(!!%($$&D!%5&;&(!&+
	


  8
B.-
  @!% (55& !%! !% !( &D !% #? &;A$! 3!D$!4 D($ !% #?
$!@!1+%!%!<5!&D?$#?$%$!!$<!%#DD!H!15H&
HD&H &D #?+ D > E&>< !% (5!& % @ ; !% &;A$! &D 5$D$
$&?!@1+!%
>>#$(&$##!D&#&#DDC
!!?#DD!H!15H&D#?+
(. 	
-80<!%!<1?&<&#!#&D555!?%!&1&D!%$)


<$&$!?!2!>!!;1!%(!%&>%&%#;@&@#
 !%(#1? H&@!H 3&<-804+%$&$!&$&@ !%5&# !%!?& D&
-89 3>% !% D!&D$ &
?!%&#E !%;!%&D #?!%&#&&?14
(!-803>%!%
?,&$1&D$?D!%$&?&D?&D#?!%&#&C
&?14+ % &?!& &D&L;&&E D$! !% 5&?& &D !%&@! !%&(?% D&(
!?6
• 5$5!& &D  # #? 5&$ 3-89C9/6 !% 5&# &D H1!!$ #?H 5&C
5&#;1!%5&5&!&D!%H#?!%&#&@!H4S
• #$5!& &D !% !$ !(&D #? $!@!1 3-899C/6 #?5&;>#C
$&@#!&;&!&;!&1!!!&S(!%&!#!&(#!#!%55!
$&52!1<!!;(!?($%;?5!!&#?5&;LHC!($!(#H4S
• &;@!&&D!%!1&D#?$!@!13!-8/6!%&#$$&$!&&D#!&!%
$!(#?$!@!14S
• D$!&&!%D(#!$&$5!&D#?3-8/C06?$&D&D(#C
!#5%&&5%$55&$%!&#?!%&#4+
(.( 4
	
P@!%#@&5!%&>;1&<&?%!!%(25$!!%!<!&#1<&!%!%!1
1D!@&D&L%!&$#?!(#<>>!?<H;1&#HH5H
#$5!&#&;@!&+?%!25$! !%!5#$!@&#%@;;(!<$&C
5#<#!%!$&(%;!!#$&$?H!%!(H&D#?+%<%&>C
@<&!!%$!Y
&!$&?!@1&!#(!%&#!?(%H5$5!@H3&H&!@H4#H#$5!@H
&#F# $&!( !& $&$! ! D& ($% #$5!@&# &D #?F>%
5#$!@&#&!@1!@&#!%#&+

(
$
+,$5!@&#&D#?#@&5#&#!&&!&!%#?
5&$+P1#'(!<!%1!5(!!%!5&;&@?D&&>;!$!C
$&$!23?&?D&$&$5!(!&5%1$5$D$!&4;1!!&&D!>&$&5C
!1!?6?!&&D&(!&3!%!1;5!&!#!4#!@(!&<
>%$%#!&!%?!&&D;!!&(!&<>%$%!D@(!#<#&&(!&;C
!?!%(!!&(!&3
<-88/<D&$!'(&D!%@>4+
&??#?<5$5!@&#&D#?#$&5&#?!%&#25C
D#;1,%#*!R3,%J*!R<-8//<-804<5$1<;(!&!&1<P1+
?
&D&D!>%;5$;#;1@&#6!%$$&D!>D$1$3&H>!D
$%!H4&#3*&%<-8/94<!5>D!&#3 !%<-8/-4/<#$!C
&# 3*J(<-8/.4 3& !%!##-/C-88/D&
@&5?
&D!>	D1$,&$<# !%G!!&!##-/C-88.6D&C
!&$%&&?1+&D!>	D1$,&$43$$$%<-4+
 
/&($!&H,?#&??#?HD& !%L5?!$#;&(!!%$!(55$!&
&D!%!%&#;#&!%&#%5&5&#+
-    

&5$5!@&##!%&#<$&5&#&<>%$%#DD$$&#?!&$&(!#
!%$(!(<>&E?#&!%>3&*/P!*!0<&Z.C-/
$<&
& 
8-GP143 
<(?(!-80/4+


$
+>?&;#$5!@&#&D#?%@;#@&5#+,&C
5& D& #?&# ?1 D&$( & 5!$( 5$! &D !% #? 5&$+ 

3-884%D&(!#!D&&#&D#?;#&$&!!?!<D&$(C
?&&(!&?!&+*&#3-884%1#!%@(!&$&5&!&D#?<
>%$% &  & $&!! #G& $!+ *(E%#! # 
"! 3*(E%#!< -88/S
*(E%#!J
"!<-88.S
"!J*(E%#!<-4# 3 <-888;<-88$S
 J&(<-884%@$&!;(!#!&5&;&#&D(#?+ %@&
5&5&#!D&!%&?!&$&5&!&D&#&D#?3 <-800$<-88<
-884+
&#!&D&(!?&;&#&D$!(#?<!$(!?!#DD!$&5&!<&
# #!>!% 5$! !& !% $!( $!@! $#&(! ;1#? # !% !$(!&+
$%$&#($!#$&?!@51$%&&?1#$&?!@?&&$15&@#($%#!<
?1!%&(?%5$&;@!&!(#<!%D#&$&!&#25!$&C
#!&$&&?$!!?+($%55&$%!&#?$!!&!%55+ !%5$!
!&&3-804L#$&5&!&5!#;&@<$%@!!%$&!2!!%!$&C
5&#?!&%!?<#+
(.(+ ,

	
&!5$5!@&#5!#?&D!5!&;D&&>#!&5C#&><!5C
>  3*?< -88S   J  %!D#< -80/4+ ##< 5$5!@ &# 
?1 H!?&#H+	E><&! !?&#5$5!@<;(! !%&#C
$5!@< $&?!@&# !%! 5! #?  5&$#?    &D $&$(!@ !5+
$$&#?!&&L&#&D#?3&<-8/G-80<-8884<C!($!(#5&;&@?
5&$#!%&(?%!>&$&$(!@!?<D!!($!(?!%C!($!(#5&;<!%&@C
?!%(!?>C!($!(#5&;+%@>>;#$(#&#!;&>+
6 %(#!$%$<>?&?!&(!%!H!?HD&!%5$;#
!5<#H5%HD&5&#!%$!@!1!%!$;&;@#!&$!(1$&!!(!5C
!!!1+!<!%!%!$!!?$$&5&#!&5%3#@+@+4+
$&#< #$5!@ &# &D! & 5! !% $!@!1  5&$#? !%&(?% @
H5%H&H!?H<>!% !%1!$&D?&;1#?!%$!@!1<;1#D!&
&#? &;A$!@+% @>&D #?  &?#F !% &D % &?#F 
@ $&$(!@ !? %&(#< %&>@< &! ; $&D(#>!%  #!$!& D'(!1 C
$&(!#  !% $&?!@C51$%&&?1 !!(+ %  !% 1 &D 5&; &@? !&
!% H!?H & H5%H< ++ H$&!($!&&D  5&; 5!!&H< H&(!&#@&5C
!H#H&(!&@(!&H3+?+J%<-808S$%#<-88S <-88-;4+
($% #$&5&!& !%!  (D( &  1!$ @ #& &! # !% $!( 5&;
&@?$!@!1<>%$%1!($!(#!&5!!?<;!!>&<!%&D&(3;C
&>4+
%&3-80845&5&&?!&DH!?H6H5&;D&(!&H<H#?!&H<H#
@(!&H< H&(!& @(!&H< H# !?!&H< H&(!& $$5!$< & &#D$!&H+
@#$&5&$!!?65&;D&(!&<+?+<'(H?&!!?H#H?&
;&!&H 3%&< -8084+ % (!%& &!$ !%! !%&#  !%  &!@ !% 
#$5!@&+H5!$(H<%!!<H5&;D#?<5&;D&(!&<#&&E?
 
0H%?!&D5&#($!#?H<5(;%#;1!%*!%!##!!(!&-8083$$&#?
!&,%J*!R<-889<5+224+
8 
[ 
(!$%?(<++?!&&DP?+
	


  --
B.-
;$E !! !%5&;&@?5&$2!1(D(;(!#&(!R#H+ 3-808<5+
.4
&! 5&$&#  #$5!@< @ D1 (!%& #@&5?#$5!@&# #&
&!5!!%5&$&#+&!$&?!@&#1;'(D#H5&$&#C
H<;(!!%(!%&?1#&&!(!%!&&?1+


+%&##$; !%#?5&$&D!?!%&(?%>%$%
#? 5+ % !?  !&; !@# $&$(!@1< #   5!$( &#+$%
!?(!;D%#;D&!%2!&??#<#&$!?D%#<&$&!
!(!&!+
#?!?%;#D#H(;#@&&D!%#?5&$;#&!%!!&D!%
5&#($!(##@&5!H3*?<-88<5+-4+
?!??1$%$!#
 !&D !% 5(!#&(!5(! 3&?&4+!?&#((1#&&!#$; !%$!@!1
!%!5!#$%!?#!%!#D&!5(!!&!&(!5(!+$%!?<@C
!1 &D !$%'( 55&5! !& !% !E 5&5&#+!?1;#$&5&# !&
D !?<>%$%1 $&5&# !&>%!1 H$!@!H 3#>%$%*?<-88
'(D($%<<+?+5+-#5+4+%D!?1;!$(!#!!@
<++$1$+
@!?&##&&!1$&@!%#?5&$<;(!!%!D$!L?&;D$1$<
D&!%H5&$1!?H<5?!%&(?%!%$&C!?&DH#?H<!&!%(&#5&&D
!%5&#($!3D&!&D!?&##!%$%$!!$<*?<-88<5+4+
 !%??#?#&<1&#  !&D!?%@;5&5&#+DC
&( 25# D$  !%$%$??#?#&<  !%5$5!@
D&(C!?&#;1,%#*!R3-8//S,%J*!R<-804-6
C5&#($!5?#$D1?!%!E3>%&D!$#H1H4S
C$&$5!(#?S
C ;&#! #? 3>% $# H1&(! #?H< H #?H< H$% #?H< &
H#D!#?H4S
C#!#?+
%&(!5(!&D!%$&#5%<$&$5!(#?<#?$&$5!!%!$&!!(!!%5(!
!&!%!%#5%+
%!%#5%%$@#1&!%55!&+$%3-8/-4$#!H;&#!&D
$%H+%&(!5(!&D!%!%#5%!$%$#$5!&<&D!!%D&&D$
#>?<>%$%< #5#? & !% 5!$( $&51 @&@#<1 ; $#  H? C
?!H<H1&(!H<H$%H<H#D!H<&H$&D?(!&#>?H+
!%(!%&##DD!%#2!%!?6
C@(!&##$&!E?S
C5!!&&D(!+
&!%D$!%??#?!!(!%5#?<>%$%#!?(%
!%!?<++1<1!%<@(!&+%!%C!?D>&E$&!!(!!%
;&D!%H1!!$#?H!%&##%;>#1$$5!#!%#?!%&#&C
&?1$&(!1+% D$(!%& D& !%1 C1!%#!$!& #? \&%
%!&5%\&3&&@<-89S-80<?15(;%#-894+\&>&
&D!%D!(!%&!&5&5&>1&D&??!%#?5&$&!%!&?$1#
$!@ !%&(?%!F(#;1\& !&;;&!%$1 #?F>&(#5&$#!%
&> #DD! >1+ *1 5&@#? 1!!$ !%&# D& E5? #!< D&!&< '(C
!<#&&<&(!#&L&1<\&L1!!$C#?!%&#!!5!!&@!%
#?L#D5&;D&#&<$!@#&?%!+
6 >!%!!%#!$!&;!>H1H#H1!%H&D!&5&;C
!15&&?1+
 
-%&#!&!%&5&5&#-8/-;1$%3-8/-4+
-    

!%$%&Z.C-/H$&#!&D&&;!?#(?'(!1
#?H< !% $% &C#!? &? #!?(% !% !?6 D;!1 !(#1< 5C
5&A$!#5&A$!#@&5!3,<-888<5+4+
!?&#&'(D#HH<&55&#!&H&CH&#+H%&(?%!%
1@!&&D!%&#V !5&5&!%#!%!!%#?5&$#@##
!&!>&#!$!5%65&;#D!&#5&;&(!&+,&;#D!&)
'($>%$%!%#?#!!%!&D!%5&;#5$D
!% '(! !%!  ($$D( #? &(!&(! %@+,&; &(!&  

'($  >%$% !% @&( '(!  $&;# # ;$# ?! $% &!%<
1#?D5!&;$#!&5&#($!&H+3*($%<-88<5+..425&D
&C&#<*($%5!!%H>$E#5&;H!%&1#@&5#;1&!!!
 !%##-89<2$!1!!@ !& !% <!5C;1C!5#?&#&D!%!
3&<-804+

(


+%&#5!$!@!&$!&--$#&(!;1#?&#!&
!E+&!$#;&@<&!$&?!@&#($%H5&$&#H<@D!%
(!%& ?1 #& &!'(D1 !%  ($%+% 5&5&!& &D 5&$&# 5!?
!&D$!@!&$!&&D!!%>&E&D$%D&??#?#&+
  (! &D % $&5!@ 1 &D 5$5!@ &#< *? 3-884 5&5& 
H5&$&#H!%&!55&5!;D&(55&!1!+!$&;25$!1!?
#H$!@!H3&(E;&@$&$?!%H?&C!15H$%$!&D!%$!@!4+
!#&&D&$%!&D!%H5&#($!H<++D&$%(;C&(!&+5&5&!%!1;
1#$&;!&&D>#&3-8/4L!>&!?#,%#*!R3-8//S
-804LD&(!?<*?#!?(%!%!?6
H5&;#D!&!?(!?5&;#D!&#!&D'(!S
$&$5!(#?!?(!?$&$5!3&&(!&5$54S
#!#?!?(!?D(5&#($!#$5!&H+
HD!]!%#!#?!? ̂#@##!&;&#!#?<>%$%!%$&$5!#C
@&5# (!?  !% D 1&(!< # #! #? >%$% @1 $&5&!  D2# 
%5#D&<(!?D(5&#($!#$5!&H+35+-4
(.(. 			*	

! D& #DD! &($ $&$(  !!D1? !%! 5$5!@ &# #& &! %@F1
&?F!%5&>!%!&1>%!&!!;(!!&!%<&!&!%$&5&#?!%&#+
(@1&D$&5&@!%>&#3(&5<<\5<=&4%@%&>!%!D>C
!5%@?#!&$&!&#5&@!%#?5&$!!%#?&DDDC
$$1!%1##D&!%5&#($!&5&$3D&D$<(@%&(<-88.4+&!1
!&&!%5%&D5&#($!#@&5!<5$15&#($!&<!%&&&$&51
5$!$D&$&!&?!%#(!&&D!%#?5&$+
(!&D$&5!@1&D!%5$55$5!@&#<*?3-884!
!%! !%&!@!%&##&155#+%$&$(# !%! !%&#5&C
@#$%$!!$&D#<!%!%2!?#G&&;@##?5&$+
   &D 5$ !(# $&#($!# ;&!%  !% D# #  !% $% ;&!&1< 
?&(5 &DP $% & %&># !%! #? (? !%!%&# ##L! 5&#($
 
-- (!%!H5&$H3!%25&H#?5&$H&>!%&(!1&!%'(D$!&4>!%
!%$$5!&!%!%??##?C!%&#&&?1$&(!<++D?!&$!&
?&;1 !E?5$#(?#?5&A$!+(D#;1 !%!!;(!H$&?!@H< ! D !&51$%&C
&?$ !1 5&$ 3& $# H&5!&H< & H$%H4< ($% &1 $!@!& &
&;A$!#!D$!&+ (!%!H$!@!1HD&$&$!&&D$&?!@!15&$5#
&(!  !<;(!#&>#>!%(!#&?!&3	1<-88-< *&$%!+<-88-4+%
$&?!@(!>%$%>5!$(1!!#%<!%$!@!<($%&(!&?!&
#@(!&+
	


  -
B.-
;!! #? !% !% $&?(>%&%# &?5&D& 25$ #>%&##L!(
!%!%&#3,%<*#EC$%(;!+<-8884+
1&!%$&?!@!(#&D#?L$!($!@!$&D!%!!%'(!&?C
!&&D#?($%5$;#;1@&(!%&#&&?<((5?!!%$!($!@!1&D
!%#?+%$&?!@5&$!%!#?5!!&&@#?5&;<#&
&!D&&>($%'($+%D&5!&!&#($#5$5!@!?&#;C
!>5&;13(5!4##$&CE?#$!&3#&>!4 $&!C
#$!&>!%!%&55&!(!$$%$!&D!%$!@!1+%&55&!(&D#?$!@!12C
5 !D< D& 25<  !% !?? &D $!( &(!& ?!& # &(!&
@(!& $!@! 3 < -884+% ! &D !% !2!> ;(#!15! !% !15&D
(!+
 !% 5$! !& !%  5#?< @ !15 &D $!'( %@ ; D&(!#+  -880<
P& 3< 5+ 84 !! !%! H!%5&$ @&@#  !%@>&D#??( !&&?1
>%$%  & &?>#1 $$5!#+% !L1L%; 5$#;1LD&(!&L&
!#L1!%L&>(#!&D!&5$(&&D@(!&H+
&D(#!$!'(<#1D&(!#!%1#1&D#?$%<!%!!%
1C1!%C@(!&$1$55&5!+
?<!%!%!@?!%!%
!?< $&!!1?!> !E?&# #D !E$&!!+ H$L1L 
5! &D @!(1  5% &D #?+ 1<L1!%L& &(!& #@&5! &$$( 
1  !%D!5?&D !%5&!&$&H+ 3E<-8/8G-80<5+.4&1#?!!
>!%;&#<!&5C#&>55&$%!&!%!E+&>@<H&(!&#&&!D&1C
&D@!5$!&D!%5&;+D!D>$(!%@&!(DD$!!&
@&E5C$&5#&(!&!%#&D!%#?+$!(1<!%&!%&!%
!& 5&$ &D ;1 &D 5!<  (??!# ;1 !% !L1!%LH+ 3#+< 5+ 94 &
&!%1$!$ @>&D5$5!@&#<3&J&&<-80.S&<-80S

?(5!<-808<55+-CS J&$<-884+
,$5!@&#<@!%<!@15&>D(<;&!%!%D&&D5$5!@!%C
&##5!!&&D#?!%!$&##HD$!(HF@D$!@!?%!
;!E!!?!%5(!!?!&55$!@&D!%5&>+($%@!>!%+
,$  
 15&( 3	#< 4< &?# ,% #*!RLP1
>!% ! 5!$(1 !&?!%&#&&?$ !#!& 3;# & 5$5!@ !?&#4< !C
!##<&!&1;1$&?!@1&!#$%<;(!&;1#?!%&#&&?!+
6D&>&(#>%!&1#?F#&!%5&;&@?$!@!F!E?
5$!%&(?%H5%H<!%1>&(#;&(&(!%!!%1>&(#;&55&5!1$&C
##@1H!5H#(?$%&D>%$%#?5!5!$($!@!1+
25&DD(#!#?$!@!!%!&$$(!%&(?%!%#?5&$<$!@C
! !# !&$&!($!?<;&!?<#&#D1?5!!&&D !%5&;< !%! <
5!!&&D!%$(!!!&D!%#?<&D!%'(!#&D!%?&!&$%+
( ,*
	
!&!!&DD!1?&<&!#?$%>$&$#>!%#@#(#?+
&$!1<5&!!%D!$%&!%$&?!@5$!&D#?%$&C
!#  !(#1?< 5%5 @ !&  ?! #?< $&$!@1 $&#($!# #? $!@!
3*"?(<-88S*?<*$<
<J <S&<%!<J
&!<-88/S
&<%!<J
&!<-889S
"!<;S	#<4F@D!%&
&&#!(#&$&&5!&#?5&A$!3+?+=J	(<-808S <-88S
 R<<=<J(!<-80/4-+1&$&(!555!#!$&D$
 
- &  !(# !;%  !&%5 ;!> #@#( # $&$!@ #? 3 < -88<
-8884+%-88
D!>&E%&53&!+<-88/S&!+<-8894&DDD#!%&$$&!&$&5
%&>#@#(#!&@#!%#?5&;+%&?##5&@##?&(5&D
-    

($%F(&5&D$&&?!@?&&$F#<5$1<,<!%
!!&&D$&!%
?&D&&5!@1!<!%!!E5$@11$
-88+%55!!% $&D$F>%$%&?%!@!!%$&!2!F
 D&$(?& & !$%&&?$ &(!& !%& 1&D $&$!@ $!@!F&< D
!%15!1&D$&$!@>&E<!%1#&&!1!%(#1?$&?!@$!@!+
%$%?D&$(D&#@#(!&$&$!@F>%$%%&;&;@#&!%!E
#&F%;$$&5#;1!%$$5!$&D#?$!D#&D$%
$&?!@ ?&&$ D& >%$% 5$D$ 1 !%&#  ;? #@&5# 3
< 
"C
!< R&<J <5!;-4+T!<  ?! (;&D !(#&D #?  !
;?$&#($!# !D$1!$!#;&!&1$&#!&< >%$%!%#?!(!&
!%#DD!D&!%!5&D&#?!(!&3+?+&!!(#
?!(#C
<-88/4+@!%<$&5#!&&!%5&;&@?$!@!<#?%!!#!&;
2#!%D'(!1$!(>&E?!(!&+D!D>&#!(#3+?+=
J	(< -808S=< -80/S < -88S R ! +< -80/4< $!1 #?  @;?
!(##  ?C$ #(!!!?3
<S
"!JR&<-S!<
"C
!<J	@?<-4+
$&?!@51$%&&?1#$&?!@?&&$< $%&#?%; !!#&1
&? ! D! &!% >&E & 5&; &@?+2$5! D& &  &!# # 5$(&
!(#  !% 2! # @! &D !% !>!!%$!(1- 3E<-8/8G-80S*1<-8//S

E<-8/8G-80S!<-898S!<-8/S1C&!%J1C&!%<-8/8S	>&<
-8/8G-80S5< -89-S!< -89< -89.S%&J&< -8/8G-804-< ! &1
$ !% ?%! !%! 5$>&E  !%#&% !!# 3#&<-80SE<-809S
*1E<-889S*($$<-80S&<%&<J%&!<-80S%!J
"!<-889S

<-88S
"!<-88-SP(#&<=<J(!<-80/S&$<-80/S	;%<-80S
%&!<%&<&<J<-80S$%#<-80S!<-88S&&J5!<-88S
$%I<-80S(>J@E1<-88/S<!(D<J
!!$%<-80/S <-80/4+
% D! 5$ !(# &D #? $&$# 3 &&< -80S!<
-898S!<-8/4-.3&E<-8/8G-80SE<-809S
 <-88S<-808S
	>&<-8/8G-804#
3<
!!$%<J!(D<
-800S <-88S %!D#<-8094+(;'(!1<
-#?%;$&55$C
!&#&(#!(#1$&?!@#?!(#3
L!&(<
"!< <J&;#<
5S
_!&(<&;#<
"!<J < -S
"!< S\DD<(<,&C
&<J!>&&#<-80-S <-80/4+&#1<#?&&D!%$!#&
>%$% #?  ;? 2#< &D!  $&$!@ !!? 3*< @< J 
< -88S
E;?J*#EC$%(;<-888S!!+<-4+!%#&>%$%5$
!(#%@2##?D&$&?!@5&!&D@>

3!<
-89< -89.4<    #? 3=!< -80.S=!J>< -804S
)

 3*!!+<-8004S)-.#?3
<-88;<-88$4S
)%
$&$5!(&#?3=!1<-88-4S

3$%<-89.G-80S&
!+<-88/S&!+<-889S&
&!<-88/S <-88.;4S
)
#C
? 3*&#< -88-S < -88-;< -884+	 $&& 5&; &@? $!@! !%!
%@;1##?$!)-$
<&@)
     
#? $% >!% !>& @#& 3# !% 5&!&$&4 $&5&#? !& !% $&$5!( #? &D 
&(!;E !!$%!  2$(!#;1  #@#(#?#;1 !&D !%#?+&!
$%1#&1&&D!%@#&#G&5&!&$&<;(!&&D!%5&$##!&$&5!@
5&!&$&13
>E!%J*?<-889SP ̀!%<E;?<J(<-8894+
-&;!3-8/84D&D$!&&!%15$#?!(#+
-!%1#5&!&$&$&$!#  ;&!&1!(#1$&$?$%!$!(5&;+
@D!%5&;>!%5<%5&!&$&!(#1$&!!(!D$!%#&&D5C
$!(#&D#?<&!%&%#<#C#D#5&;<&!%&!%+
-.$!1<>%@!!#!&!(#1$&$!@#?!%#&3@&J <4+
	


  -.
B.-
 ?3%&J&<-8/8G-804<.-/3 <-88;4<)
3%"< <J
<S%"!+<5S1C&!%J1C
&!%<-8/84S0
3*!<-88S1J&><-804S3*1<
-8//4+
( )"
	"


	
>>?(1D!&&(!(#D&!%5!!&&D25<;-5!&(
D@!(#&D#@#(#?!?$-/+
(1 4	
		
&#!&#($&($&D(#!#?;!>$%D&#DD!#&<>
!&#($ !% $!&##$!# !& !&&?$ (<  !%#&&DH5&;&@?H
# H#! $&$!&H+%& D>!% $&?!@ 51$%&&?1 & ?&&$1 E5 !%
$!&+
(1( 			*
	0	0
!&#;&@<$!5&!&!%!2!!%1&D#?5&;&@?
$!@!1+ &D# !& !%(#!#? !%! !%55&$%@&E+%! >%1>
5!##$(!%$&5&#?&!&!%$!&+
	%
+15C$!D$!2!#$&!2!<;(!
@$%55#&!%$!D$5(;$!&<!%!H5&;H(#1&C
1&DH#DD$(!1H&H#D$$1H+!&&D!&$!#>!%!%#!%!H5&;H
;? &@# H&$ # D& H F&!%? !&?1 (??!#< +?+< ;1 !% D&!&C
5&$? 55&$% 5!# ;1> # & 3-8/4 3 ;&>4+ % #1
(!%&!&$&#!%!#?&5&;&@?<&55&?H5&;&@?H!&





5
()"
	"


	
 
-9!%=
E&>#?$!!&#&3*(E!+<-80/4<&#?$&##!E!%!
;#?3>##!% <-88;!(#14+
-/ 3-88-45!&@@>&D&(1$%&#?#DD!55$!&#&<
!%!<&D!>#$%$#?+
-9    



  
Z
&D!> #C
?
($!&
5$D$!&
&D!> #C
;(???
&5&!C
!($!(
3H
D!!(#1H4
,*	C


 ,C

)
	
,
C
3 <-80/4

3 <-80.4
3 <
-8004
3 < -88<
-884
3 <
-8094
3 <
-800< -800$<
-8084
3 <
-800;4

3 <
-809;4
3 <
-8004
3 <
-88-;4

3  J
*&#<
-8084
3 <
-88.;4

3 <
-88$4
=
 &D!> #C
?6 &!&
5&?D&
(!&!$ C
$% !&&
34
$%$
#?6 ($C
!& 5$DC
$!& &D 
(!&!$ C
$% !&&
34
&D!> #C
?6 &!&
5&?D&
(!&!$ C
$% !&&
34
&5&!C
!($!( #C
? 3&C
5$46 C
D(? C
! D& 
!!
#(! #C
?6&(!
;E !!$%C
!
C

!%&(! !%&(! !%&(! !% &C
&(!
!% &C
&(!

P &D!> ?C
34
$%$
#? ?C
3
4
&D!> ?C
34
$&5&!C
!($!( #C
?3
4
$%$
#? ?C
3
4
=P
	G

>&E?& D& &D 
!
>&E?& D& &D 
!
>&E?&


		6
	
GZ,+

D#!(#1

D#!(#1

D#!(#1

D#!(#1

25!
!(#1


		
;@!&
# (!C
&( @;C
!&6 &!
!E? #

&$(!
$&$!&
3$!@4
;@!&
# (!C
&( @;C
!&6 &!
!E? #

&$(!
$&$!&
3$!@4
;@!&
# (!C
&( @;C
!&6 &!
!E? #

&$(!
$&$!& 3C
$!@4
;@!&
# (!C
&( @;C
!&6 &!
!E? #

&$(!
$&$!& 3C
$!@4
;@!&
# (!C
&( @;C
!&6  #&C
!5? #

&$(!
$&$!&
3H2%(!@H4
 %  >
&;@#
!%&(?%&(! %
!E &D #@C
&5? !%  
D&  #(C
! 5&C
?;
$&!&
3,4
%
>
&;@#
!%&(?%&(! %
!E &D #DC
? !% D($!+
5$ D&
_ $&C
5(!# $&C
!&5!3,4
%  >
&;@#
!%&(?%&(! %
!E &D #;(?C
?? _
$&5(!#
$&!& 5!
3,4
% 
 >
$!@1
&;@# #(C
? % !E &D
#?? 
(D(? C
!
%
>
&;@#
!%&(?%&(! %
!E&D#?C
?&(!
;E !!$%C
!
* 
,

 >E 3D(
!4
 >E 3D(
!4
 >E 3D(
!4
8 >E 3! 
! &D C
#1G>E4
%&(

	


  -/
B.-
H$&!($!@H-0<#H$!@H$!@!+!&!3-884<+?+<&5!%	%
&D%C
1H&>1!#?!%E;&(!#?#!%&#+&D$!&;#&!C
@> !(#1H >!?6 H&#1 1! #? !%&#  !& 5(55& !% 1! #?
5&$5&;&@?<++5&DD($!&?!1H+	!&%55<%
$&5!!%!$<>!?6H%#?5&$%&(#!#;@>#$!@>1
!&#?>!1H+!D#L!@>>!%=13-8894<=1(!%!H5&;C
C&@?H  !%  &D HD2? &!%? !%!  #D$! & #D$!@H< # $&$(#6
H#?&!5&;C&@?H35+-.43& &?#<-889<5+224+
 !% !(!@!1$&(!1 3;&>4< !% !H5&;H & !%&;A$!&D1$&C
!+ H!(!# $&?!& $% $ !&'(!&>%! $&!!(!  5&; D&  5C
&V +,&;$15!!%!$#!%&>&D&<L!(!&L?@!&L5&;
&@<L$&!!#>!% !%>%$%5&25$5&;!$!(!&H
>!$13-88<5+-43D?<&?!&!%<!&
>14+

	%$
+%55&$% !& H5&;H#H5&;&@?H<
%&>@<$!(1#&&!##!%$$$&?!@51$%&&?155&$%!&!%!!+
$&?!@51$%&&?1<H5&;H!$%$!!%!5$1#D#+1#D&
 $&?!@C51$%&&?1 @>5&!<  !%!  #DD$(! #& &! $&!!(! $1  H5&;C
H+!E#&&!$&!!(!H5&;H&&!
+%H5&;H$%$!&D!E
!@D!(<#5#?&!%!E!(!&#&!%5&>%&$%?&D!%!E+
!E!%!$&!!(!H5&;HD&&5&#&&!$1#&&D&&!%&<
%;&!$# &? !?&#1;1$&?!@?&&! 3	5!<-80-4 3& !%
$!& & HE @+ $!@!1H %(#4+ H 5&  $&D&!#>!%  5&;>% %
>!&!%?##&&!E&>#!1>%!&D$!&%$5D&!&?!
!H+3>J&<-8/<5+/4%#D!&&!&D>1D&!%&5&5&#
-8.;1 !%51$%&&?!=
($E< D&&DP!!51$%&&?1< ++  !%#DD!
55&$%!&$&?!&!%!%&5!#;1>#&+
($E$&#!%!H
5&; 2! >%  @? &? %  ?& ;(! #& &! E&> %&> !% ?&  !& ;
$%#H 35+<'(&!# P%&&1<-808<5+4+P%&&1&DD D&!&5&$?C
5%?&D
($EL#D!&6H5&;2!>%D&!&C5&$?1!%
?&$&#!&!%!$&!;!D#>!%&(!$%5&$H3-808<5+4+
& @ (!%&>%&#&5! !% D&!&C5&$?55&$%<H5&;H  !%5C
!!&&D!E!%!#&&!#!1@&EH?H5&$#(#!%!&>&!&
!! !% ?& 3&$< -800S $%#< -884+ % #D!& # !& !% &55&!& ;!>
5&;C&@?!E<++!E!%!#!&!%;&!&&D5&$#(<#2$(!&!E
>%$%&552!?5&$#(!%!%;;&!#5@&(1+
%$!&&&(!#&C&(!5&;>5!1L#!$!&;!>!%
!>&!15&D5&;+1L@><5&;12!>%!EH!%&(?%&!$!?
 (!&!$ &R# >< $ ; &@# ;1 551?  >CE&> 5&$#(H+ ($%
!E$&!!(!H&(!5&;H+

 
-0$$&#?!&H$&!($!@H<5&5$&!($!!%!1+%&H&;A$!@!1H!%!>&(#
;!%D&@1;&#1+,&5L5$5!&#5#&!%5!25$+H%>&#&!?@
&;A$!@D&<!%>%!>5$@5&5!#@!$&!($!#!%$&!2!&D$&&C
#!#$!@!1+5!!&D&$&!($!##?@?5$5!(5&$<>%$%
@&@!$!@!1>!%!%@&!<#!$!?#DD$#!<#%$$!?C
D&!&H+3$1<-88-4##!&!&H$&!($!@!H<&!%#A$!@$&(!#!%$&!2!
H$&!($!@!$H#H$&!($!&!H+


-0    

1 $  %+%(< D&  5!$( 5&< !% H5&;H $%$! &D 
!E#5#&!%E&>#?!%5&$&!&;?!&!%!E#&!%5!!&
!%!!%5&$&!($!&D!%!!E+5&;!(!&<5&5$&!!@D&C
&15&$#(&>?!%!&D(D#!1!%!ES!%1D!%@!&&@!%5&;C
<#?!%!&;&!($%5&$#(+%(<5&;C&@?!E&55&#!&
5&$#(2$(!&!E+
%!@!(&D!%H5&;H$%$!&D!E$&D$&(;2!##!&&!%#C
& !% !%5&$&D&!#>!% !% !E# !%E&>#?+%H5&!$H&
H@$H &D  5&;1< +?+ #DD $$&#? !& !% $&51< & !%># &$!1 
>%$%!%##3\&<-88<>%&$&#H#?5&;&@?H55&5!
55&$%D&$&#!%$&?!@5&$<;(!H#?H@>H!%$&!2!&D&$C
!1H4+
6!&##1<(!%&#&5!? !% D&!&C5&$?55&$% !&5&;C
&@?1%@H$&!;(!#H!&!%5&;(#!#?(&(#?!%&!&&D
H5&;H+!&&$$&<!%1##(#!%!H5&;D&?H&H5&;D#C
?H#!$!D&H5&;&@?HF##&%-80/$!(#@#!&!%!
!!&&?&,?#
?%&1 3-80/G-88.4+%?5!<%&>C
@<&D !%$&?!@51$%&&?155&$% !&5&;&@?  !%D&&>?+E5!&D
H5&;&@?H<$!@!#?D&5&;5$D$!&F%&>@@?(<5C
$< $&5! !1;<?1  !%$ #?5&A$!F!&!&(!&F;!
!5&1&#D!@+

1%

%
%%!%!#?!!>!%<5$DC
$!&<?15&@##;1!%$!+%5&;5$D&&5$1!%!C
D$! !& ; #?#+ ! % !& (!  3++ % !& ; &@# !&4 
< !%! < !&
5$D$!&31#&<!&!%>&E%&54!%!5$D15$1%&>!&5!!%
!D$!+ % 5&;C&@? 5!%< $&!?   !D&!& D& !% ! 5&;
5$D$!&!&&(!&<$&5?!(;&D!#1!5#?!&?!
(;&D!#1!!<$%>!%#&(;!!(+!!%D5!!&@
!!#< ++  &?   H&(!&H  &! 1! #!# # $&$! &(?% !& 5$D1 !
5!!&<$%&(!&#@&5# D&5&;$&!!(! !D >5&;!&;
&@#+ %!  >%1 !%  !!1 1 ; D# !&   H&(!&H &   H5&;H<
#5#?&>%!%!&(!5(!&5(!&D5&;C&@?$!&+
%D&<D!<!%!H#?5&;HD!&#?L!!?5&!D&#?5&C
A$!<>!%&(!1(5!&>!%5$!!&
a 5#D#< 5C2!? D!( !%! #$%? !% #? D&< +?+< $&!($!? 
5!!&&D!%5&;3!%5&;&H?@H4S
a!%5&;5!!&;?$&!($!#&$#D&3++<!!%;??&D!%5&C
A$!4+
$&#< !% ! H#? 5&;H & D !& ! H&(!&H !! ;&!# ;# &
!%!5$D$!&+!@D!&5!!&&D!%#?5&A$!&>%$%!%
#?$&!(!&>&E+&?#?#&&!$&#!%#?5&A$!HDC
%#H<!%#?5&;&!1!H&@#HY
??5&;<!%$!L5$D$!&?15$D1!%!D$!!&;#?#
!&D?&!&;!!#(#$!D($!&#&D!!$&!!6+?+<
(!&!$!!&D&(D$!(?$!5!!$!5#3 <-884<&!C
!D(D?$!&>!%$!(D($%?3 <-88-;4+
@D!%(!!&(!&&D!%#?5&$$&!&D!%5$D$!&&D!D$!F
!%!< ! &!!D$! !DF!%&(!&5$D&(!&<&(!?-!&
!%5$D$!&+*D&!%(!!&(!&5&5&#<!%?&;#?5&;C
C&@?5&$&D!5&$#;11?#D(!%5$D1? !%5&;5$D$C
	


  -8
B.-
!&<&#!&!D&!%?&!&D&!%!&>!!!&D
!%?&+
!%@&D!#!(;C5&;&@?< !%5&?&1;&;@#<!%!
<D&?&<@$&$5!&D($!&<!&!5!!&+!!%@%&>@<5&;C
<#D#!&D?&!&;!!#<1;&@##!1$&$!!F
!(!&@&;@#!!%?&;#?5&$@<2$5!!%$&D&(!#?+

(%2
$
+!%$&!2!<H#DD$(!1H#!C
?(%# D& H5&;H $ ; $%$!#  !% &(! &D 5&$? DD&! '(# !&
&@5&;3P%&&1<-808<5+4+&$&?!@51$%&&?1@>5&!<!1;$&C
##1&1&D>%!>%@;$?>%H$&?!@$&!H+H%$&?!@$&!
&D$!&#5#&!%(;&DD&!&(!!&;5&$##!%!(&D!%
5&$? 3;&!% !%$&!&D$$? !%'(# D&!&<# !%!&D(? !4H 3 <
-8843&5#&<-804+H,&;H#H#DD$(!1H!%($&!#<;(!#DD!
@>5&!&!E+

(%
$2%

$

+%(<(#(!&>!%(;C
$!&< !% ! H5&; &@?H D !&  ?&; 5&$< >%$% $!(1 !E 5$
!%&(?%;?(;&D!5<HD&5&;#!$!&!%&(?%@&(!!5!!&5&;C
 &(!& & 5&; ;#&!H 3P%&&1< -808< 5+ .4+ % #DD! !51 ;
$%$!#<+?+<H5&;D&?H&H5&;D#?H<!&(!>&#!$!&(#;1
& 3-80/G-88.S   & %&< -8084< H5&; !!5!?H< H5&; D&(!&H
3P%&&1<-808S%&<-8084<H5&;!!?H3$%I<-804<H5&;$&$5!(?H<
H5&;!($!(?H<H5&;D?H&HD?H3$%I<-8004<H5&;#D?H&
H#D?H+
&(#$(&&D!?&#<>5!#&?!&DH!?H(!#;1%&
3-8084+&5&;C&@?!#5&$!%!!%!##!&!%&#1!&#
!% 5@&( 5?5% 6 H# ?!&H< H# @(!&H< H&(!& @(!&H< H#
!?!&H<H&(!&$$5!$&&#D$!&H<H?&!!?H#H?&;&!&H+
 ##!& !& !% 5&; &@?!%&# &D %(!$ 5&?? 3?!C#C!!< %
$;?<!$%<%(!$$%<##($!&4<>3-898<5+/4#!D<H!%1
]&!% ̂5!&D5&;&@?H< $&?!&<@(!&< 5!!&< D&!&$'(C
!&<!%&##!D$!&<!%&#$&!($!&<2$(!@$&!($!&#5!!&$&C
!($!&+

3-

%)

%
$1@1
;D$%$!!&&D!%,55&$%!&5&;&@??<$;5!#!%
!2!3&<-8/0S&<-8/84<;(!!>;D(!%#$(#!%$&!2!&D!%,
55&$%!&#?+
@?'(D#5&;&!%?&>!<;(!#&&!E&>?%!>1%&>!&?!<
>#&1!%5&;!&DH!!H#H&5!&H+5&;$&!
&DH!!!H<H?&!!H<#&D!&DH&5!&H!%!H?H<++!%!1;
(#D&!D&?!%!!!!&!%?&!!+5!&%@$&!!!%!(!;
!D#;D&!%1$;55#+
,&;&@?!E5$H5&;5$H!%!$&!!%!!<&5!&<#$&C
!!#!%!$&!($!#;1!%5&;&@+$%51$!&!%,5C
5&$%!&5&;&@?+&D&!#>!%!E<5&;&@H5!!%!(!&
!&D%
<>%$%%>1&D@>?!%!E@&!H3&<-8/0<5+
/4+H%$%D&&(!&&#11!%&(?%!%5&;5$<D&&E&>#?
!!!&&!%<(!!%$(!E&>#?!!$(#!%5&;&(!&H+3&<-8/0<
5+/94
    

@5$!&D!%55&$%>;#$(#;&><5$1!%&&D$%#&D
5!!&+
(1(+ 			*
	0

	0
% #D!& 5!#  !% $!&  !$!# !&  (;&D'(!& !%!>%@
&;@# !& # !&(#!#?>%> %@ ; 5!? &( #? $% 
$&D$!%#&&D#G&!D$!?$##?+

*0

+%55&5!&D#DD!#!C$&$!&!%&##5#&!%
?&!%!&%#!$&$!&3%15&!%!!?<$&5&<@(!&<25&!&4#
!%!(&D!%$!@!1&!!#3P&<-884+
055&$%&D!(#!&>H&5H'(!&<EH&>#&5&5ZQH
&H %$%5&;@&@#;1#&?TQH+%!%&#1&;$#H&;@!&H
3+?+<!%D!&!!%H25!$1$HF&;@!&<%15&!%<@D$!&F
5&5&# -09.;1(#*#%H!&#($!&ML"!(##"#$25"C
!H]!&#($!&!&!%25!!(#1&D#$$$ 4̂+!%!2!<!%!H&;C
@!&H>;(#D&D?!&&5!$(!15&D25&!&!%&#<5!#;C
&>+
5&5&#;1(#*#< 25&!&?1  !% D! 5%&D $% >
#&F>%$%#?!$&!!(!<@D!&.1&D5$!(#+
H%5#DD$(!>!%25&!&1#!$&$!&!%!!$;@1#DD$(!!&$&$!
#$&#($%#!#!D&!%(!!#!!&;>C#D#H+3P&<-88<5+
094

*0+&!1!&!#$1&?H!(!@!1!%&1H5&5&!<>$&#!%!&;C
@!&H?(##H;1!%&!$D>&E<@D!%D>&E&1E!$%1#!C
5&1-8+&(D!!(#&D&D!>#?3&J <-80.S <-80.<-809;<
-809$S J$%#<-804<>##&!E&>!%5&!$&D&(!&(+(DC
>&E<!!%!<##&!1!$(#!%&!&&DH(H<&>##&!H&;@H(Y 
##&!$&#!%&(!&5&5&#;1!%#?($%F@D!%#?!%@
##D25$!1!&!%&(!&H&#&(!&H&&(!&H#1(#!%5!H
3&(?$&5;25&4+

*$(< (! &>< ($% $% & #? % ; $&#($!#>!% !%  &D 25&?
!%!%&D%15&!%!!?<($%#?$%%;25&!&<#?!&$&C
$(&>%$%%15&!%D&D(!%!(#1+
>&5!$(25&!&!%&#>;D# !&  !% !2!< ++&;@!&!(#
$&;#>!% (!&(@;!&< # !@>+ !% 5$! !& !%#!C$&$!&
!%&#(#$&?!@#?!(#<&25##!$;D&(#3R&J
 <-808S JR&<-800<-808S J&<-800S J&<-88-4+

%
$

+&;@!&!(#<&?1>!!&$&$!#!$&$?
($%5$!&D!%$!@!15&;+$&?!@#?!(#<&>!!&$&$!;&!%
#!&!%!#&!%2!<5&#($!&<#$&($!&5$!+
$&!&#!(#&D5&;< !%>%&5&;&@?&$;@#&!5#
3&!+<-88/S&!+<-8894+D#!(#<%&>@<$&#($!#&#(!#?
 
-8*($$<%&>@<#$!%!H>%!&#??V #5#(5&&L!!#5C
5$!@H3-800<5+-.84

<
"!<R&# 35!;-45!!%&#D&1?$&$!@#?
5&$<!?!?5&!&$&1#@&5#D&!%1&D#@#(1$&#($!#$!@!
3$&J&<-80S$&J&<-804#5?!$?(!$L@;C!$!&1
3=;!C$$%&<-88<-88<-884+
	


  -
B.-
5&A$!!%!!E>E<D&!&!%<($%2%(!@#!$&$!&?1&!!$
F!$;#&6!%#!$;$&$!#<;(!!%1>&(#;(D;+%D&<
!%!$<$%&D!!E&!&#?L$!&<#$&$!#&$(!!%!#C
?5&#($#(?!%>&E+
6D#!(#1D&$(?&5!$($&5&!&5$!&D!%#?$!@!1<&
1 &D $&( @#&!5 $!@1+% '(< %&>@< !%! & #1 %@  E# &D
&#&D!%?&;$!@!1&!%!&E&>>%!%5!$($&5&!&5$!!C
@!%?&;5&$+
%D&&>?5!!&;#&&(#!$&$!&&;@!&!(#1$&#($!#
&#?&D$%$D($!&5$D$!&3!%($!&5$D$!&!(#1<;
-4+
3
1$&$6
• %#?L5&;C&@?$!&3#$&#;1 !%@;!&<;&>4< !%
&!%E#$&!S
• % &#  >%$% !%1 5&#($ !% #DD! #&$(!< # %&> !%1 ?#(1 ;(#
!%(5S
• %$%?!%1ES
• %D&!&&($$&(!#S
• %@!$&##;1!%&;@!&;#$!&&D!%#?$&(!?#DDC
$(!+

1;6
• %#DD!@&&D!%5<$%#&!%2!#?5!!&<;&!%
!%!#!##D!@@&<#;&!%!%@&D&!%$!#!%&#C
?$&!($!D&!%@#(?5&;&@?S
• ,%&!&$&5&D#&$(!$&(!#+
%55&$%>#&5!#&(!%1#?!(#3&D!>#?<($!&5$C
D$!&<#&D!>#;(???<;-4+

4%
$
&
+##!&!&&!!E?##&$(!$&$!&<$%
&D!E!%5&5!%1&;@!&H@;!%!%&(?%!H&!&H!%E&(#H<++<!%1E
!%!&5&!!$!@!1>!%5$!!&!%D&!&!%1!E!&$&#!&<!%
$%&$!%1$&D&!#>!%<!%$!(#!&!E#$&<!%&?<!%%C
!!&< !% '(!&? 5! #$&< !$+ 3$& J &< -80S $& J &<
-804+
#!&1< !% !#DD$;!>!%H3$&$(!4@;!&H#!%
H!&5$!&H!%&# (# &(# !% $!(1F# ! &D! (# ;1 5&5 #@&5?
!%&#&!$!&&3>&E?!%#&&D#?!%&#&&?1<&D!>?C
?&4+
!&5$!&$&!$&!?&L!$!@!1<!%!&!@;?!%$C
!@!1<;(!!E?%!+ %!E#!&;D&(!#!(#551?@;!&F
!%!1;(!&(&!&5$!@F!%D&!&!!##!&!%!%;?C
!#;1!%!EC#$!#5&$F&D!1;#25$!<>%$%&!>1
5&;+D$%!!#!$!@!1<+?+<!%5&;C&@?$!@!1(C
#1?#?$!@!1<!%1#&&!>!!&$&$!$&!<!!?&5&;&(!<&
!&!&&D< !%! $!@!1 '(!&+%#! !%1>! !&&;! !%

 &D !% D&!&(#  !%! $!@!1<>%$%  #$! !$&D !% !
$&?!@5&$(#1?!%$!@!1+&#!&;(##$5!&&&#&D!%
$&?!@$!@!1'(!&<!%#!!&;1#<$$&#?!&!$!(#!%&#+
% 1 $&!!(!  $1< (;'(! !5 !%! $&! ; 5$# ;1 H(;A$!
]5$(!? ̂#]!%&? ̂;&(!!%5&$V +]>!!&@ ̂!%!%&1C;(#?
5!&D!%!5!&!%25!+%&&!&(55&!%!!%(;A$!!%C
    

@> & $; >&D !% !!&&D !%#! !%15&@#?]>%5&;# !&
5&$#!&!&5$!& Ĥ+3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